Abstract. The present work shows a detailed study of centers, When the samples were gamma-irradiated, the concentration of the Fe 3+ centers deceased in all the samples, but the Al-O -Al center concentration increased after about 50 Gy while that of the Ti 3+ and [Pb-Pb] 3+ centres became almost constant. The effects of preheating were observed in samples previously irradiated with doses of 0.2 and 3 kGy after heating at 100, 200, 300 and 400 o C, respectively for 10 minutes. In the orthoclase sample FELW, the Fe 3+ signal remained almost constant up to 300 o C and increased at 400 o C, while that of the Al center decreased slowly between 100 and 300 o C, but increased at 400 o C. In the microcline sample FELG an increase of the Al coupled with [TiO4] centres was observed up to 300 o C, while a decrease occurred for higher temperatures. Fe 3+ center concentration increased up to 200 o C and became nearly constant for higher temperatures. According to our results, even preheating at temperatures as low as 200 o C can change the concentration of Fe, Al and Ti centers in the sample; this fact can modify the luminescence response of the samples with the dose, because all these centers are associated with one or more emission spectra bands.
Abstract. The present work shows a detailed study of the effects of preheating in ESR signals of four alkaline feldspar samples. ESR centers, When the samples were gamma-irradiated, the concentration of the Fe 3+ centers deceased in all the samples, but the Al-O -Al center concentration increased after about 50 Gy while that of the Ti 3+ and [Pb-Pb] 3+ centres became almost constant. The effects of preheating were observed in samples previously irradiated with doses of 0.2 and 3 kGy after heating at 100, 200, 300 and 400 o C, respectively for 10 minutes. In the orthoclase sample FELW, the Fe 3+ signal remained almost constant up to 300 o C and increased at 400 o C, while that of the Al center decreased slowly between 100 and 300 o C, but increased at 400 o C. In the microcline sample FELG an increase of the Al coupled with [TiO4] centres was observed up to 300 o C, while a decrease occurred for higher temperatures. Fe 3+ center concentration increased up to 200 o C and became nearly constant for higher temperatures. According to our results, even preheating at temperatures as low as 200 o C can change the concentration of Fe, Al and Ti centers in the sample; this fact can modify the luminescence response of the samples with the dose, because all these centers are associated with one or more emission spectra bands. Nowadays, the SAR protocol [1] is largely applied in IRSL (Infrared Stimulated Luminescence) of feldspar for determining accrued radiation doses in unheated and heated samples, both for dating and accident dosimetry purposes. This protocol can correlate the luminescence sensitivity of the sample in regeneration method.
Introduction
In the regeneration method using a single aliquot, the sample was submitted to several irradiation, optical stimulation and preheating cycles, that can promote changes in luminescence sensitivity. Another example of luminescence sensitivity change occurs in the optical dating of materials previously submitted to heating, such as pottery, bricks and tile.
The main object of this work is to present a detailed study of the effects of preheating in ESR signals of alkaline feldspar samples and its implications with ESR and optical dating results.
Experimental Procedure
Natural specimens of microcline and orthoclase, identified by X-rays diffraction, were investigated; Table I shows some characteristics of each sample. The samples named FELW, FELG and FELP were previously analyzed with TL, ESR, X-ray fluorescence and Neutron Activation Analysis; the results were published by Bitencourt et al., 2006 [2] . The fourth sample named FELAM is an amazonite collected from the southeast region of Brazil (Minas Gerais State). X-ray fluorescence analysis were performed and trace elements of La < 28 ppm, Ce < 35 ppm, TiO 2 < 0.007 mol%, Pb = 378 ppm, Fe 2 O 3 = 0.1 mol%, MnO = 0.008 mol% and Al 2 O 3 = 18.35 mol% impurities were found. Similar results were obtained for the three previously cited samples, except for the Pb content, which was not detected in FELW, FELG and FELP samples.
For ESR and emission spectra experiments, the specimens were carefully ground with a mortar and pestle, and the fraction between 88 and 180 µm was selected. The selected grains were treated with 10% HCl for 10 minutes, in order to reduce the grind effects. After that, they were washed extensively with distilled water and acetone. All the gamma-rays irradiations were performed at RT with 60 Co source (0.3906 kGy.h -1 ). ESR spectra were taken at 77K, below saturation, by means of the homodyne X-band Varian E-4 spectrometer with a magnetic field modulation of 100 kHz, a microwave power of 20 mW and a TE011 mode cavity. The modulation amplitude used was 2.5 G peak-to-peak and the scan speed was 2.0 and 100 G in 60 seconds. The g-values were determined with a DDPH standard signal. Fig. 1 shows the ESR spectrum for the natural FELAM sample and the spectra resulting for gamma irradiation of the sample with various doses. centres [3, 4] , g =2.012 to Al centers and g = 2.946 and g=3.819 to Fe 3+ centers. The effects of preheating are observed in samples previously irradiated with doses of 0.2 and 3 kGy and after preheating at 100, 200, 300 and 400 o C, respectively, for 10 minutes (Figure 2 ). In the orthoclase sample FELW, the Fe 3+ signal became almost constant up to 300 o C and increased at 400 
Results and Discussion

Conclusions
According to our results, the concentrations of Fe 3+ , Al-O -Al and [TiO 4 ] -centers can change, even with the use of low temperature preheating. It is know that these impurities are important luminescence centers [5, 6] , which are used for sediments optical dating [7, 8] .
All the centers can be associated with emission bands obtained with infrared stimulation. Thus precautions are advised with heat treatments of dating materials, taking into account the results presented.
